Adult hippocampal neurogenesis as target for the treatment of depression.
The dentate gyrus (DG) is one of only two brain structures known to retain the ability to produce new neurons in adulthood. The functional significance of adult neurogenesis in the DG is not yet well understood, but recent evidence has implicated adult neurogenesis in the etiology and treatment of depression. Elevated stress hormone levels, which are present in some depressed patients and can precipitate the onset of depression, reduce neurogenesis in animal models. Conversely, virtually all antidepressant treatments studied to date, including drugs of various classes, electroconvulsive therapy, and behavioral treatments, increase neurogenesis in the DG. We critically review this literature linking DG neurogenesis with depression, looking to both animal and human studies. We conclude that a reduction in neurogenesis by itself is not likely to produce depression. However, at least some therapeutic effects of antidepressant treatments appear to be neurogenesis-dependent. We review the cellular pathways through which antidepressant drugs boost neurogenesis and present several hypotheses about how DG neurogenesis may be instrumental in the therapeutic effects of these drugs.